Objective: To compare the diets of men from East and West Germany after the reuni®cation under the new food market conditions in the East. Design: Both dietary surveys were part of the third MONICA surveys in population based random samples. Results: Nutrient intakes show the pattern of a typical Western diet in both samples with 15.2 en% from protein, 39.5 en% from fat, 38.8 en% from carbohydrates and 6.2 en% from alcohol in Erfurt. Corresponding ®gures for Augsburg are 16.4 en%, 37.9 en%, 39.0 en% and 6.5 en%. Intake of animal protein, cholesterol, water and selected micronutrients is distinctly higher in Augsburg. Conclusions: Dietary differences still exist, but the pattern of difference has changed. It is unclear, whether differences between East and West exceed regional differences in the West.
Introduction
While food supply in West Germany was featured by an overwhelming variety in the last decade, consumers in East Germany lived with the typical shortcomings of planned Eastern food markets until the German reuni®cation in 1990 (Haenel, 1991) . Retrospective comparisons of food intake in the two German States before 1990 showed a number of differences and concurrently found higher intakes of butter, cheese, and potatoes and lower intakes of eggs, milk and milk products, margerine and plant oils in the East (Mu Èller & Johnson, 1992; Winkler et al, 1992; Thiel & Heinemann, 1996a) .
After the fall of the wall, the food market in Eastern Germany changed dramatically during an extremely short period of only a few weeks. This unique development raised the question, whether and how long differences in dietary habits would continue to exist under the new food market conditions. The need for information on food intake differences between East and West was emphasized shortly after the reuni®cation (Kohlmeier & Dortschy, 1991) .
Nevertheless, data on intake differences after 1990 are scarce: Food balance sheets show only data for Germany as a whole (German Society of Nutrition, 1996) and published comparisons to date (Thiel & Heinemann, 1996a; Thiel et al, 1996b) suffer from differences in samples, dietary assessment methods, and food tables andÐdue to a lack of more recent dataÐhave to be based on West German intake data which were collected ten years ago in the late 1980s (Heseker et al, 1994) . Therefore, the aim of this paper is to present a ®rst detailed comparison of dietary intakes in an East and a West German population after the reuni®cation with well comparable methodology.
Methods
Our comparison is based on two dietary surveys carried out in the framework of the MONICA (MONI-CA MONItoring trends and determinants in CArdiovascular disease) project in urban random samples in the cities of Erfurt in 1991a92 and in Augsburg in 1994a95. Erfurt is the capital of the East German Federal State of Thuringia and is located in the South of the former DDR and in the middle of contemporary Germany. Augsburg is located in the Federal State of Bavaria in the South of Germany. Details of both dietary surveys are already described elsewhere Winkler et al, 1997; Do Èring et al, 1997) . In Table 1 a brief summary of the total sample and the main features of the dietary assessment methods is given.
Details of the dietary assessment methodology relevant for comparability For both cities, dietary intake was assessed by open-ended weighed records with matching layout and by a combination of weighing with scales and measuring with household measures. Participants were instructed in record keeping, and returned records were checked. (When it became obvious in 1991, that a change in methodology from formerly used structured records to open-ended records would be inevitable in Erfurt, because of the improving food supply and the dramatic expansion of brand variety, the MONICA Augsburg diary and supplementing documents were handed over and members of the MONICA-team Erfurt were taught by MONICA Augsburg nutritionists.) Period of reporting, however, was three days in Erfurt (one Sunday or holiday and two week days) and seven days in Augsburg. In Erfurt letter scales were used and participants planning eating out-of-home beforehand were given a portion size picture booklet additionally (Johnson D, Ketz HA, Kormann I, Mo Èhr M, Pose G: Gewichtsangaben portionierter Lebensmittel und typischer Verzehrsmengen±Tabellen und Bilderatlas. Working material from the (former) Central Institute for Nutrition of the DDR in Potsdam-Rehbru Ècke). Recording instructions were given by trained nurses to groups of participants up to ®ve. In Augsburg convenient dietary scales were used, instructions were given by trained nutritionists to each participant individually and participants were contacted on the 2nd and 5th day by telephone. Records of both samples were coded by the same personnel, following exactly the same procedure and coding manual and using the same nutrient database (German national database BLS, version 2.1) (Bundeslebensmittelschlu Èssel ( German Federal Food Key)) for coding and transformation into nutrients. Nutrient data of supplements and new supplemented foods were obtained from the producers and internally added to the database. Nutrient intakes are calculated including supplements.
Samples compared
The dietary survey in Augsburg was carried out with men aged 45±64 y, only. Therefore, all Erfurt women, and men up to the age of 44 y were excluded from the comparison. To allow for seasonal effects, only Augsburg records kept between October and March were taken. Of the remaining 7 d-records from Augsburg data from the Sunday and for the ®rst two week days of reporting (no Saturday) were included into the analysis.
The ®nal dataset consisted of 185 Erfurt 3 d-records and 331 Augsburg records (3 d) corresponding in gender, age group, season of the year and of ratio of weekdays to Sundays or holidays (2:1). Characteristics of these reduced samples and features of the dietary assessment methods are shown in Table 2 .
Statistical methods
Individual average intakes of selected nutrients and foods over 3 d were ®rst calculated. Thereafter descriptive statistics for mean intakes in the samples were carried out using the Statistical Analysis Software (SAS 6.09). The distributions of nutrient and food intakes are described by mean, standard deviation and median and Wilcoxon± Mann±Whitney tests were applied for the comparison. Differences are calculated for the means using Erfurt data as baseline values. The percentage of users for each foodÐ de®ned as percentage of the men consuming a food during the three daysÐis given additionally and compared by w 2 -tests. Table 3 shows the mean daily food intake per man in the two samples as well as the percentage of users.
Results

Food intake
Animal products
In general, daily intake of animal products is distinctly lower in Erfurt: Men in Erfurt consume signi®cantly less milk and milk products, signi®cantly less meat, and signi®cantly less poultry. Intakes of eggs, cheese and meat products seem to be slightly lower, too, even if the differences are not signi®cant. Only ®sh and ®sh product Dietary intake of middle-aged men in Germany G Winkler et al intake is signi®cantly higher in Erfurt. The higher intake of poultry in Augsburg corresponds with a signi®cantly higher percentage of users in Augsburg and the higher intake of ®sh and ®sh products in Erfurt with a signi®cantly higher percentage of users in Erfurt. In contrast, signi®cantly more men in Erfurt eat cheese, but intake per man is negligibly lower. No signi®cant difference in the percentage of users is found for other animal food groups.
Fats
Eyecatching differences are found in fat intake: As a result of a more than four times higher intake of margarine in Erfurt, which can only be partly explained by signi®cantly more users, total plant fat intake is also signi®cantly higher. However, signi®cantly less plant oil is consumed in Erfurt corresponding with a clearly lower percentage of users. Butter intake does not show signi®cant differences, neither in mean daily intake nor in percentage of users.
Plant products
Fruit intake is signi®cantly higher in Erfurt, depending on more users. However, intake of tropical fruit, ( all, but indigenous fruits, including bananas and citrus fruit), is slightly lower in Erfurt, whereas the percentage of users Schof®eld et al, 1985) ; n 184 men in Erfurt; n 329 men in Augsburg. Table 3 ) show the same pattern. Even if intake of alcoholic drinks as a whole is not different, differences are found within the food group of alcoholic drinks. Men in Erfurt consume signi®cantly more spirits but less wine, corresponding with signi®cantly different proportions of users. Concerning beer, the percentage of users is signi®cantly higher in Erfurt, but mean daily intake is nearly the same. No differences are found for coffee or tea, either. Table 4 shows the resulting intakes of energy and selected nutrients. Mean daily energy intakes of men in Erfurt with 10.3 MJ (2470 kcal) and men in Augsburg with 10.6 MJ (2520 kcal) are not signi®cantly different.
Intake of energy and selected nutrients
Generally, the sources of energy show the typical pattern of a`Western diet' in both samples, though with marginal differences: In the mean, in Erfurt 15.2% of energy (en%) are derived from protein, 39.5% from fat, 38.8% from carbohydrates and 6.2% from alcohol. Corresponding ®g-ures for Augsburg are 16.4%, 37.9%, 39.0% and 6.5%. The percentage of energy originating from monounsaturated fatty acids is signi®cantly higher in Erfurt, no signi®cant difference is found in the percentage of energy coming from saturated fatty acids, polyunsaturated fatty acids, polysaccharides and sucrose.
Men in Erfurt have a signi®cantly lower intake of protein, which is caused exclusively by a signi®cantly lower intake of animal protein, a signi®cantly lower intake of cholesterol, and a negligible, but signi®cantly higher intake of ®bre. An outstanding difference is found for total water with a more than 20% smaller intake in Erfurt men. The other nutrients seem to indicate a tendency towards a slightly higher intake of fat and a slightly lower intake of carbohydrates in Erfurt but without becoming signi®cant. Alcohol intake and PaS-ratio are nearly the same in both samples.
There is also a general tendency of lower intakes of selected vitamins and minerals in Erfurt men. Differences are signi®cant for carotinoids, vitamin C and calcium, but not signi®cant for vitamin E and iron. (Ziemann, in press ). We consider our dietary data well comparable: Major features of the two dietary surveys like weighed-record method, instructions for participants, coding procedure and data analysis (for example factors to calculate en%) are similar. Coding was even done by the same team of students of nutrition sciences and home economics following the same coding manual. The German national food database BLS, version 2.1, which is used for both surveys, was released in 1991 and covers the time until 1994a95. To our opinion and according to our experiences from both surveys, some minor differences in methodology like the use of different scales and the use of the portion size picture booklet in Erfurt, may only have a restricted in¯uence on comparability. Small differences nearly inevitably appear in different surveys, and are in the case of Erfurt mainly caused by ®nancial and personal dif®culties and changes of research structures in East Germany at that time. Generally, however, little is known on these possible sources of biases, as for instance on the validity of portion size picture booklets (Cypel et al, 1997) . The limitation to men aged 45±64 y in the Erfurt sample and to one Sunday and the ®rst two week days of records kept between October and March in the Augsburg sample, is a further approach to make both samples comparable and to avoid in¯uences by season and by day of the week. Additionally, similar ratios of Basic Metabolic RateaEnergy intake indicate, that the quality of the records is also well comparable. Because of a lack of comparable surveys in the East, we cannot ®nally decide, whether the relatively low participation in Erfurt, which might partly be caused by feelings of uncertainity and distrust through profound economic and social changes, biased our ®ndings. The major shortcoming in comparability is the gap of three years between data collections in Erfurt and Augsburg, caused by the fact that both dietary surveys had to ®t into the schedules of more comprehensive surveys in the two MONICA collaborating centres. However, we consider this possible bias to be very limited, since dietary intakes at the population level in West Germany generally change slowly and even ten year intake trends (1984a85 to 1994a95) were found to be small for most nutrients (except cholesterol, selected vitamins, and calcium) in middle-aged men from Augsburg (Do Èring et al, 1997) .
Discussion
To our knowledge, this is the ®rst comparison of dietary intake in an East and a West German sample, with both
In an earlier, retrospective comparison also in 45 to 64 year old men from Erfurt (1987) and Augsburg (1984a85) in a similar setting, we found a number of differences in mean food intake (caused by the use of structured records with 60 food groups in the Erfurt dietary survey in 1987, a slightly different food grouping system had to be developed for the ®rst comparison. For that reason differences in food intake from both comparisons cannot be compared directly) before the reuni®cation: Erfurt men ate noticeably and signi®cantly more cheese ( 14 g), butter ( 25 g), bread ( 39 g), pastries ( 27 g), potatoes ( 53 g) and cooked vegetables ( 23 g) and drank more spirits ( 9 g), but ate less milk and milk products (714 g), eggs (711 g), fats without butter (74 g), raw vegetables (726 g), rice, noodles and pasta (715 g), and drank less nonalcoholic beverages (7125 g) as well as less beer (7212 g) and less wine (752 g) than Augsburg men. Mean daily intakes of meat, meat products, ®sh, and indigenous fruit for instance did not differ signi®cantly (Winkler et al, 1992) .
Differences seem to have decreased for several food groups, such as eggs, butter, potatoes, bread, pastries and all kinds of alcoholic beverages, but seem to have increased on the other hand for meat and meat products, milk and milk products, cheese, margarine, fruit, vegetables and nonalcoholic drinks. Trends in the East from before to after the reuni®caton and contemporary trends in the West have had diverse effects, as a few selected examples may show. The change from similar intakes of meat and meat products before 1990 towards a distinctly lower actual intake in Erfurt results from signi®cantly decreasing intakes in Erfurt men from 1987 to 1991a92 (Winkler et al, in press ). Through economical uncertainties and new alternative possibilities of spending money, food prices became a major determinant in food choice in the East soon after the reuni®cation (Kno Ètzsch, 1992) . This might have had lowering effects on meat and meat product consumption, both being high price foods. According to our trend analysis, intake of milk and milk products increased distinctly in Erfurt men, probably mainly due to a remarkably more varied supply. Meanwhile, however, intakes seem to have increased even stronger in Augsburg during the last years (Schaef¯er, et al, 1996) leading to a greater difference. Butter consumption has been very high in former East Germany, because in the ®rst decades, it was an economical goal of the German Democratic Republik, to reach a higher per capita consumption of butter than West Germany (Haenel, 1991) . Later, however, when this policy changed because of negative public health and economical consequences, the supply variety of substitute fats was limited compared to the West. It might be a late consequence of this policy, that the unknown variety of margarine suppliers and brands available in the East after the reuni®cation, caused a delayed substitution of margarine for butter on the traditional high intake level, shifting the East-West-difference from butter to margarine. Concerning fruit intake, we actually still expected higher ®gures for tropical fruit intake in Erfurt in 1991a92, because shortly after opening of the market, tropical fruit consumptionÐespecially banana consumptionÐreached extreme peaks in the East. We consider this result as a further hint, that the Erfurt dietary survey covers a period, when consumer behaviour had stabilized again. The reason for the distinctly smaller difference in intake of bread and baked goods is due to a remarkable intake reduction in the East (Winkler et al, in press) and might be caused by a distinct increase of prices for bread and baked goods in the East after 1990. Concerning the distinctly higher intake of nonalcoholic beverages in Augsburg, we feel unsure, whether and to which extent they are real or due to methodology (as for instance more emphasize on beverages in the oral instructions to participants in Augsburg).
Differences in nutrient intake re¯ect the different food intakes, favourably not biased by different energy intakes. Because alcohol intake is indifferent between Erfurt and Augsburg men, we regarded a comparison of percentage contribution of macronutrients to energy intake calculated including alcohol as admissable. Contributions excluding alcohol show exactly the same pattern (not shown in Table  4 ). In the case of selected vitamins we assume a markedly increasing consumption of supplements and supplemented foods during the last years, so that some of these differences might partly be an artifact through the time lag of 3 y between the Erfurt and the Augsburg survey and might have been smaller in the early 90s. In the original Erfurt sample of 469 men aged 20±65 y 0.4% reported an intake of supplements and 9.6% an intake of supplemented foods during the 3 d of reporting in 1991a92 , whereas in the original Augsburg sample of 430 men aged 45±64 y 13.5% and 10.7% reported an intake of supplements and supplemented foods respectively in 1994a95 during their seven days (Do Èring, unpublished data) .
From our point of view, the initial question, whether differences in dietary habits still exist after the German reuni®cation under the uni®ed, similar food market conditions, has to be answered differentiatedly: Intake pattern of macronutrients is not markedly different between the two male urban samples from Erfurt in East Germany and Augsburg in West Germany. To summarize, both populations show the typical pattern of the so called`Western diet', with high intakes of protein, fat and correlated nutrients as well as alcohol and low intakes of carbohydrates and correlated nutrients. Our ®ndings of lower intakes of selected micronutrients in Erfurt correspond well with recent assumptions (Thiel et al, 1996b; German Society of Nutrition, 1996) . The very similar intake of energy, however, is a new result. Considering food, we still found differencesÐbut for other foods than before 1990. Strikingly, the general pattern of current differences in food intake between our Erfurt and our Augsburg sample is rather similar to a former pattern of regionally different food intake between adult men in the middle and in the south of West Germany in the late 1980s (Heseker et al, 1994) . As more recent data are lacking for the West, we are unable to estimate, whether intake differences between our Eastern and Western sample still exceeds present regional differences in the West.
